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Bibliography of Studies on Copper Antifouling Paints and Aquatic Effects of 
Copper 

 
 
DPR Literature Search (1980-present): 
 
The list of studies below were identified based on a literature search using the following 
key word combinations 1) copper AND paint, 2) copper AND antifouling, and 3) 
dissolved copper.  The search was made on the UC Davis Library online catalog.   
 
An, Y., D. Kampbell. 2003.  Total, dissolved, and bioavailable metals at Lake 
Texoma marinas. Environmental Pollution 122: 253-259. 
 
Andersson, S. and L. Kautsky. 1996. Copper effects on reproductive stages of Baltic 
Sea Fucus vesiculosus. Marine Biology 125: 171-176. 
 
Beck, N.G., K.W. Bruland, and E.L. Rue. 2002. Short-term biogeochemical influence 
of a diatom bloom on the nutrient and trace metal concentrations in South San 
Francisco Bay microcosm experiment. Estuarine Research Foundation 25(6A): 1063-
1076. 
 
Bordin, G. 1991. Distribution and seasonal evolution of dissolved copper in a West-
European macrotidal estuary (Aulne Estuary, France). Ocenologica Acta 14(5): 445-
457. 
 
Boulanger, B. and N.P. Nikolaidis. 2003. Mobility and aquatic toxicity of copper in an 
urban watershed.  Journal of the American Water Resources Association 39(2): 325-
336. 
 
Boxall, A.B.A. et al. 2000. Inputs, monitoring and fate modeling of antifouling 
biocides in UK estuaries. Marine Pollution Bulletin 40: 898-905. 
 
Boyle, E.A., F.R. Sclater, and J.M. Edmond. 1977. The distribution of dissolved copper 
in the Pacific. Earth and Planetary Science Letters 37: 38-54.   
 
Byerley, J.J. and J.M. Scharer. 1992. Natural release of copper and zinc into the 
aquatic environment. Hydrometallurgy 30: 107-126. 
 
Chen, C.W., D. Leva, and A. Olivieri. 1996. Modeling the fate of copper discharged to 
San Francisco Bay. Journal of Environmental Engineering. October. pp. 924-934. 
 
Claisse, D., C. Alziew. 1993.  Copper contamination as a result of antifouling paint 
regulations?  Marine Pollution Bulletin, Volume 26, No. 7, pp. 395-397.   
 



Copper Antifouling Paint Workgroup                                                May 2004 Draft 

Page 2 of 6                                                                                            Nan Singhasemanon 

Cobelo-Garcia, A. and R. Prego. 2003. Land inputs, behaviour and contamination 
levels of copper in a ria estuary (NW Spain). Marine Environmental Research 56: 403-
422. 
 
Comber S.D.W., M.J. Gardner, and A.B.A. Boxall. 2002. Survey of four marine 
antifoulant constituents (copper, zinc, diuron, and Irgarol 1051) in two UK 
estuaries. Journal of Environmental Monitoring 4: 417-425.  
 
Dethloff, F.M. et al. 1999. The effects of copper on blood and biochemical parameters 
of rainbow trout (Oncorhynchus mykiss). Archives of Environmental Contamination 
and Toxicology 36: 415-423. 
 
Dormon, J.M. et al. 1996. Copper and copper-nickel alloys as zebra mussel 
antifoulants. Journal of Environmental Engineering. April. pp. 276-283. 
 
Douglas-Helders, G.M. et al. 2003. Effects of copper-based antifouling treatment on 
the presence of Neoparamoeba pemaquidensis Page, 1987 on nets and gills of reared 
Atlantic salmon (Salmo salar). Aquaculture 221: 13-22. 
 
Foerster, J. et al. 1999.  Copper circulation in two tidally influenced marinas studied 
with the use of a nafion polymer probe. Field Analytical Chemistry and Technology. 
3(1):3-18.   
 
Gerringa, L.J.A., J. van der Meer, and G. Cauwet. 1991. Complexation of copper and 
nickel in the dissolved phase of marine sediment slurries. Marine Chemistry 36: 51-
70. 
 
Goh, B.P.L. and L.M. Chou. 1997. Heavy metals levels in marine sediments of 
Singapore. Environmental Monitoring & Assessment 44: 67-80. 
 
Granmo, A. et al. 2002. Effects of antifouling paint components (TBTO, copper and 
triazine) on the early development of embryos in cod (Gadus morhua L.) Marine 
Pollution Bulletin 44: 1142-1148. 
 
Hall, L.W. and R.D. Anderson. 1999. A deterministic ecological risk assessment for 
copper in European saltwater environments. Marine Pollution Bulletin 38: 207-218. 
 
Helland, A., and T. Bakke. 2002. Transport and sedimentation of cu in a microtidal 
estuary, SE Norway. Marine Pollution Bulletin 44: 149-155. 
 
Katranitsas, A., J. Castritsi-Catharios, and G. Persoone. 2003. The effects of a copper-
based antifouling paint on mortality and enzymatic activity of a non-target marine 
organism. Marine Pollution Bulletin 46: 1491-1494. 
 
Kogut, M.B., and B.M. Voelker. 2003. Kinetically inert Cu in coastal waters. 
Environmental Science & Technology 37: 509-518. 
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LaBreche, T.M.C. et al. 2001. Copper toxicity to larval Mercenaria mercenaria (hard 
clam). Environmental Toxicology & Chemistry 21(4): 760-766. 
 
Lewis, A.G. and A. Metaxas. 1991. Concentrations of total dissolved copper in and 
near a copper-treated salmon net pen. Aquaculture 99: 269-276. 
 
Matthiessen, P., J. Reed, and M. Johnson. 1999. Sources and potential effects of copper 
and zinc concentrations in the estuarine waters of Essex and Suffolk, United 
Kingdom. Marine Pollution Bulletin 38: 908-920. 
 
Moore, R.M. 1978. The distribution of dissolved copper in the Eastern Atlantic 
Ocean. Earth and Planetary Science Letters 41: 461-468. 
 
Moore, R.M. and J.D. Burton. 1978. Dissolved copper in the Zaire Estuary. 
Netherlands Journal Sea Research 12(3/4): 355-357.  
 
Okamura, H. et al. 2002. Toxicity evaluation of new antifouling compounds using 
suspension-cultured fish cells. Chemosphere 46: 945-951. 
 
Ranke, J. 2002. Persistence of antifouling agents in the marine biosphere. 
Environmental Science & Technology 36:1539-1545. 
 
Roux, L.L., S.L. Roux, and P. Appriou. 1998. Behaviour and speciation of metallic 
species Cu, Cd, Mn and Fe during estuarine mixing. Marine Pollution Bulletin 36:56-
64. 
 
Schiff, K., D. Diehl, and A. Valkirs. 2004. Copper emissions from antifouling paint on 
recreational vessels. Marine Pollution Bulletin 48: 371-377. 
 
Skrabal, S.A., J.R. Donat, and D.J. Burdige. 2000. Pore water distributions of dissolved 
copper and copper-complexing ligands in estuarine and coastal marine sediments. 
Ceochimica et Cosmochimica Acta 64: 1843-1857. 
 
Smith, L.D. et al. 2003. The effects of antifoulant-paint-contaminated sediments on 
coral recruits and branchlets. Marine Biology 143:651-657. 
 
Sousa, G. et al. 1998.  Toxic effects of several types of antifouling paints in human 
and rat hepatic or epidermal cells. Toxicology Letters 69,97: 41-46. 
 
Teasdale, P.R. 2003. Geochemical cycling and speciation of copper in waters and 
sediments of Macquarie Harbour, Western Tasmania. Estuarine, Coastal and Shelf 
Science 57: 475-487. 
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Thomas, K. et al. 1999. The effects of short-term changes in environmental 
parameters on the release of biocides from antifouling coatings:  cuprous oxide and 
tributyltin. Applied Organometallic Chemistry 13:453-460. 
 
Valkirs, A.O. et al. 2003. Measurement of copper release rates from antifouling paint 
under laboratory and in situ conditions:  implications for loading estimation to 
marine water bodies. Marine Pollution Bulletin 46:763-779. 
 
Velasquez, I.B., G.S. Jacinto, and F.S. Valera. 2002. The speciation of dissolved 
copper, cadmium and zinc in Manilla Bay, Philippines. Marine Pollution Bulletin 
45:210-217. 
 
 
 
BCDC Contributions: 
 
The references listed below originated from the San Francisco Bay Conservation and 
Development Commission’s (BCDC) draft Pilot San Francisco Bay Marina Water 
Quality Study. 
 
Hall, W. et al.  1988. Monitoring Dissolved Copper Concentrations in Chesapeake 
Bay. Environmental Monitoring and Assessment 11:33-42. 
 
Kennish, M. J. 1998.  Pollution Impacts on Marine Biotic Communities. CRC Press. 
Boca Raton & New York. 
 
Marcus, J.M. et al. 1988. Polynuclear aromatic Hydrocarbons and Heavy Metals 
Concentrations in Sediments at Coastal South Carolina Marinas. Archives of 
Environmental Contamination and Toxicology 17: 103-113. 
 
Marcus, J.M., and A.M. Thompson. 1986.  Heavy Metals in Oyster Tissue Around 
Three Coastal Marinas.  Bulletin of Environmental Contamination and Toxicology 
36:587-594. 
 
McMahon, P.J.T. 1989. The Impact of Marinas on Water Quality. Water, Science, and 
Technology. Vol. 21, No. 2, pp 39-43, 1989. 
 
NCDEM 1991. Coastal Marinas:  Field Survey of Contaminants and Literature 
Review. Report #91-03. North Carolina Department of Environment, Health, and Natural 
Resources, Division of Environmental Management, Water Quality Section. 
 
U.S. Environmental Protection Agency (USEPA). 2001. National Management 
Measures Guidance to Control Nonpoint Source Pollution from Marinas and 
Recreational Boating. Nonpoint Source Control Branch, Office of Wetlands, Oceans 
and Watersheds, Office of Water, U.S. Environmental Protection Agency. November 
2001. 
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Department of Fish & Game Contributions: 
 
California Department of Fish and Game. 1978. Toxicity of copper and zinc from the 
Penn Mine area on king salmon (Oncorhynchus tshawytscha) and steelhead trout 
(Salmo gairdneri) in the Mokelumne River Basin, California. Administrative Report 
No. 78-1. Department of Fish and Game, Environmental Services Branch, Sacramento, 
CA. 
 
California Department of Fish and Game. 1997. Environmental monitoring of hydrilla 
eradication activities in Clear Lake, 1996. Administrative Report 97-3. Department of 
Fish and Game, Office of Spill Prevention and Response, Sacramento, CA. 
Finlayson, B.J. and S.H. Ashuckian. 1979. Safe zinc and copper levels from the Spring 
Creek drainage for steelhead trout in the Upper Sacramento River, California. 
California Fish & Game 65(92): 80-99. 
 
Finlayson, B.J. and K.M. Verrue. 1980. Estimated safe zinc and copper levels for 
chinook salmon, Oncorhynchus tshawytscha, in the Upper Sacramento River, 
California. California Fish & Game 66(2): 68-82. 
 
Finlayson, B.J. 1980. Acute Toxicities of the herbicides Komeen and Hydrothol-191 
to golden shiner (Notemigonus crysoleucas). Bulletin of Environmental Contamination 
& Toxicology 25: 676-681. 
 
Finlayson, B.J. and K.M. Verrue. 1982. Toxicity of copper, zinc, and cadmium 
mixtures to juvenile chinook salmon. American Fisheries Society 111: 645-650. 
 
Finlayson, B., R. Fujimura, and Z. Huang. 2000. Toxicity of metal-contaminated 
sediments from Keswick Reservoir, California, USA. Environmental Toxicology & 
Chemistry 19(2): 485-494. 
 
Wilson, D., B. Finlayson, and N. Morgan. 1980. Copper, zinc, and cadmium 
concentrations of resident trout related to acid-mine wastes. California Fish & Game 
67(3): 176-186. 
 
 
 
U.S. Navy Contributions: 
 
Chadwick, D.B. et al. 2004. Modeling the mass balance and fate of copper in San 
Diego Bay. Limnology & Oceanography 49(2): 355-366. 
 
Rivera-Duarte, I. and A. Zirino. Response of the Cu(II) ion selective electrode to Cu 
titration of artificial and natural shore seawater and in the measurement of the Cu 
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complexation capacity. SPAWAR Systems Center, San Diego. Submitted to the Journal 
of Environmental Science & Technology. April 2004. 
 
Valkirs, A.O. et al. 2003. Measurement of copper release rates from antifouling paint 
under laboratory and in situ conditions:  implications for loading estimation to 
marine water bodies. Marine Pollution Bulletin 46:763-779. (repeated listing.) 


